Microenvironmental toxicity of azidothymidine: partial sparing with hemin.
Azidothymidine (AZT) is a useful drug in management of AIDS. Nevertheless, its hematologic toxicity such as anemia and neutropenia present further complications to an already compromised hematopoietic state in patients. We studied the effects of AZT on human and murine bone marrow (BM) colony growth as determined by assays of CFU-E, BFU-E, CFU-GM, and fibroblastoid stromal (CFU-Fb) colonies. Cultures were grown in methylcellulose with growth factors and scored after three- to 14-day incubation. In general, murine marrow cultures were more sensitive to AZT as compared with human marrow. Furthermore, interindividual variation in toxicity to AZT was observed between marrow samples; 1 mumol/L AZT inhibited murine CFU-E, BFU-E, and CFU-GM by 98% to 100%, whereas human marrow was inhibited by 52%, 87%, and 65%, respectively. Lower concentrations of AZT (0.1 mumol/L) inhibited murine erythroid colony growth by 85% to 90%, whereas human growth was inhibited by only 39% to 52%. Myeloid colony inhibition was similar for human and murine systems. CFU-Fb growth was markedly suppressed (75%) by 1 mumol/L AZT. Hemin, at a concentration of 10 mumol/L, overcame some of the inhibitory effects of 1 to 0.1 mumol/L AZT without hindering antiviral activity. Inhibition of human CFU-E growth was completely overcome with hemin, whereas CFU-GM growth was recovered to 66% to 74% of control. A similar but less pronounced effect was observed for BFU-E. Furthermore, hemin does not decrease AZT's effects of HIV antigen content in vitro. We conclude that anemia and neutropenia, occurring as a result of AZT, may not be as pronounced in the presence of hemin. Furthermore, CFU-Fb was significantly reduced in the presence of low concentrations of AZT. This may indicate a major target site for BM toxicity since the stromal microenvironment may be responsible for maintaining short- and long-term hematopoiesis.